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DETAILED ACTION 

Response to Arguments 

1. Applicant's arguments, see REMARKS , filed 12/12/2005 with respect to the 
rejection(s)of claim(s) 1,11,5,15 under 35 USC 1 02(e) have been fully considered and 
are persuasive. Therefore, the rejection has been withdrawn. However, upon further 
consideration, a new ground(s) of rejection is made in view of Lopes et al. (US Patent 
6,453,176) and Visotsky et al. (US Patent 6,175,588). 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1-3, 5, 6, 11, 12, 13, 15, 16 are rejected under 35 U.S.C. 103(A) as being 
anticipated by Gross et al. (US Patent 6,556,809) in view of Lopes et al. (US Patent 
6,453,176). 

(1) With regard to claim 1, Gross et al. discloses in (Figs. 1 and 2) a method for 
antenna beamforming in a communication system (Fig. 1 (100)) comprising a plurality of 
subscriber units (Fig. 1 (130)) and a transmitting communication device (110) having an 
antenna array (Fig. 2 (204)) comprised of a plurality of array elements (col. 4, lines 10- 
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17), the method comprising a step of jointly optimizing a plurality of weighting 
coefficients to produce a plurality of optimized weighting coefficients for use by the 
transmitting communication device in transmission s to the plurality of subscriber units, 
wherein each optimized weighting coefficient of the plurality of optimized weighting 
coefficients is associated with an element of the plurality of elements and is further 
associated with a subscriber unit of the plurality of subscriber units (abstract, col. 1 , 
lines 8-14, 35-38, col. 2, lines 33-40, col. 3, lines 6-12, 23-29, 54-55, col. 4, lines 10-37, 
65-67, col. 5, lines 1-1-3, 15-20, col. 7, lines 1-11, 42-45, 7-23, col. 9, lines 44-45, 51- 
53, col. 10, lines 38-45, col. 12, line 4, 9-16). 

However Gross et al. does not disclose wherein each subscriber unit of the 
plurality of subscriber units is associated with a different beam of a plurality of beams. 

However Lopes et al. discloses wherein each subscriber unit of the plurality of 
subscriber units is associated with a different beam of a plurality of beams (col. 1 , lines 
22-25, col. 5, lines 8-14, col. 7, lines 35-47) 

Therefore it would have been obvious to one of ordinary skill in the art to modify 
Gross et al. in view of Lopes et al. to incorporate wherein each subscriber unit of the 
plurality of subscriber units is associated with a different beam of a plurality of beams in 
order to provide a flexible antenna array system with high performance hardware 
(Lopes et al., col. 1, lines 39-40). 

(2) With regard to claim 2, claim 2 inherits all the limitations of claim 1 . Gross et 
al. further discloses in (Figs. 1 and 2) modulating a plurality of signals to produce a 
plurality of modulated signals, where in each signal of the plurality of signals is 
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modulated based on an optimized weighting coefficient of the plurality of optimized 
weighting coefficients; transmitting each modulated signal of the plurality of modulate 
signals via an array element of the plurality of array elements (col. 4, lines 10-26, 45-64, 
col. 9, lines 32-39). 

(3) With regard to claim 3, claim 3 inherits all the limitations of claim 1. Gross et 
al. further discloses wherein the step of jointly optimizing a plurality of weighting 
coefficients comprises a step of determining values for the plurality of weighting 
coefficients that jointly maximize a signal-to-noise ratio for each subscriber unit of the 
plurality of subscriber units (col. 4, lines 45-64, col. 7, lines 51-55, col. 8, lines 3-26, col. 
10, lines 36-38-45). 

(4) With regard to claim 5, claim 5 inherits all the limitations of claim 1 . Gross et 
al. further discloses approximating one or more terms in a joint optimization expression 
of a signal-to-noise ratio (SNR) to produce an approximation of the joint optimization 
expression of an SNR; and independently optimizing a set of weighting coefficients of a 
plurality of sets of weighting coefficients based on the approximation of the joint 
optimization expression of an SNR to produce a set of optimized weighting coefficients, 
wherein each set of optimized weighting coefficients of the plurality of sets of optimized 
weighting coefficients corresponds to a subscriber unit of the plurality of subscriber units 
(col. 7, lines 51-55, col. 8, lines 3-26). 

(5) With regard to claim 6, see rejection claims 5 and 2. 

(6) With regard to claim 1 1 , see rejection of claim 1 . Gross et al. further discloses 
in (Figs. 1 and 2) a plurality of weighters (Fig. 2 (210)), wherein each weighter of 
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plurality of weighters is coupled to an element of the plurality of elements (Fig. 2 (204)) 
(col. 4, lines 10-26, 45-67); and a processor (Fig. 2 (210)) coupled to each weighter of 
the plurality of weighters, wherein the processor jointly optimizes a plurality of weighting 
coefficients for use in transmissions to the plurality of subscriber units (col. 10, lines 36- 
45). 

(7) With regard to claim 12, claim 12 inherits all the limitations of claim 11. Gross 
et al. further discloses wherein when the communication device transmits data to a 
subscriber unit of the plurality of subscriber units, the processor provides to each 
weighter of the plurality of weighters the weighting coefficients associated with the 
subscriber unit and with the element coupled to the weighter, and wherein each 
weighter then modulates a signal based on the weighting coefficient received from the 
processor (col. 4, lines 10-26, 46-67, col. 8, lines 3-23, col. 9, lines 32-39). 

(8) With regard to claim 1 3, claim 1 3 inherits all the limitations of claim 1 1 . Gross 
et al. further discloses wherein the processor jointly optimizes a plurality of weighting 
coefficients by determining values for the plurality of weighting coefficients that jointly 
maximize a signal-to-noise ratio for each subscriber (col. 8, lines 3-23, col. 10, lines 36- 
45). 

(9) With regard to claim 15, see rejection of claims 1 , 5 and 1 1 . 

(10) With regard to claim 16, see rejection of claims 15 and 12. 
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4. Claims 7 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Gross et al. (US patent 6,556,809) Lopes et al. (US Patent 6,453,176) as applied to 
claims 5 and 15, in view of Rashid-Farrokhi et al. (US Patent 6,304,750). 

(1) With regard to claim 7, claim 7 inherits all the limitations of claim 5. Gross et 
al. in combination with Lopes et al. disclose all the limitations of claim 5. 

However Gross et al. in combination with Lopes et al. do not disclose wherein 
each subscriber unit of the plurality of subscriber units comprises a Rake receiver, 
wherein a covariance of an output of the Rake receiver of each subscriber unit 
comprises a contribution to the covariance by the other subscriber units of the plurality 
of subscriber units, wherein the step of approximating one of more terms in a joint 
optimization expression of an SNR comprises a step of approximating the covariance of 
an output of the Rake receiver of each subscriber unit with a contribution of the 
covariance by the other subscriber units. 

However Rashid-Farrokhi et al. discloses wherein each subscriber unit of the 
plurality of subscriber units comprises a Rake receiver, wherein a covariance of an 
output of the Rake receiver of each subscriber unit comprises a contribution to the 
covariance by the other subscriber units of the plurality of subscriber units, wherein the 
step of approximating one of more terms in a joint optimization expression of an SNR 
comprises a step of approximating the covariance of an output of the Rake receiver of 
each subscriber unit with a contribution of the covariance by the other subscriber units 
(abstract, col. 1, lines 11-19, col. 4, lines 23-25). 
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Therefore it would have been obvious to one of ordinary skill in the art to modify 
the inventions of Gross et al. in combination with Lopes et al. in view of Rashid-Farrokhi 
et al. to incorporate wherein each subscriber unit of the plurality of subscriber units 
comprises a Rake receiver, wherein a covariance of an output of the Rake receiver of 
each subscriber unit comprises a contribution to the covariance by the other subscriber 
units of the plurality of subscriber units, wherein the step of approximating one of more 
terms in a joint optimization expression of an SNR comprises a step of approximating 
the covariance of an output of the Rake receiver of each subscriber unit with a 
contribution of the covariance by the other subscriber units to extract the training 
sequence as affected by the channel and in order for no bits of the frame to be wasted 
on the training sequence and additional system capacity can be achieved (Rashid- 
Farrokhi et al., col. 4, lines 25-34). 

(2) With regard to claim 17, see rejection of claims 15 and 7. 

5. Claims 9 and 22 are rejected under 35 U.S.C. 103(a) as being obvious over 
Gross et al. (US patent 6,556,809) Lopes et al. (US Patent 6,453,176) as applied to 
claims 5 and 15, in further view of Visotsky et al. (US Patent 6,175,588). 

The applied reference has a common inventor with the instant application. 
Based upon the earlier effective U.S. filing date of the reference, it constitutes prior art 
only under 35 U.S.C. 102(e). This rejection under 35 U.S.C. 103(a) might be overcome 
by: (1) a showing under 37 CFR 1.132 that any invention disclosed but not claimed in 
the reference was derived from the inventor of this application and is thus not an 
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invention "by another"; (2) a showing of a date of invention for the claimed subject 
matter of the application which corresponds to subject matter disclosed but not claimed 
in the reference, prior to the effective U.S. filing date of the reference under 37 CFR 
1.131; or (3) an oath or declaration under 37 CFR 1.130 stating that the application and 
reference are currently owned by the same party and that the inventor named in the 
application is the prior inventor under 35 U.S.C. 104, together with a terminal disclaimer 
in accordance with 37 CFR 1.321(c). This rejection might also be overcome by showing 
that the reference is disqualified under 35 U.S.C. 103(c) as prior art in a rejection under 
35 U.S.C. 103(a). See MPEP § 706.02(l)(1) and § 706.02(l)(2). 

(1) With regard to claim 9, claim 9 inherits all the limitations of claim 5. Gross et 
al. in combination with Lopes et al. disclose all the limitations of claim 5. 

However Gross et al. in combination with Lopes et ah do not disclose wherein the 
transmitting communication device operates in an environment where intra-cell 
interference dominates inter-cell interference, wherein the step of approximating one or 
more terms in a joint optimization expression of an SNR comprises a step of assuming 
a high geometry propagation environment. 

However Visotsky et al. discloses wherein the transmitting communication device 
operates in an environment where intra-cell interference dominates inter-cell 
interference, wherein the step of approximating one or more terms in a joint optimization 
expression of an SNR comprises a step of assuming a high geometry propagation 
environment (col. 4, lines 45-63, col. 6, lines 10-18). 
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Therefore it would have been obvious to one of ordinary skill in the art to modify 
the inventions of Gross et al. in combination with Lopes et al. in view of Visotsky et al. to 
incorporate wherein the transmitting communication device operates in an environment 
where intra-cell interference dominates inter-cell interference, wherein the step of 
approximating one or more terms in a joint optimization expression of an SNR 
comprises a step of assuming a high geometry propagation environment so that 
equalization yields only a slight performance benefit (Visotsky et al., col. 6, lines 12-13). 

(2) With regard to claim 22, claim 22 inherits all the limitations of claim 15. See 
rejection of claim 9. 

Allowable Subject Matter 
6. Claims 4, 8, 10, 14,18-21 and 23 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form including all 
of the limitations of the base claim and any intervening claims. The following is a 
statement of reasons for the indication of allowable subject matter: The instant 
application discloses a method for antenna beamforming is a communication system. 
Prior art references show similar methods but fail to teach: "the step of jointly 
optimizing a plurality of weighting coefficients comprises a step of jointly 
optimizing a plurality of weighting coefficients based on information concerning a 
plurality of propagation channels and an autocorrelation of background 
interference and wherein each propagation channel of the plurality of propagation 
channels is a propagation channel between a subscriber unit of the plurality of 
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subscriber units and an array element of the plurality of array elements", as in 
claims 4 and 14; "wherein the transmitting communication device operates in an 
environment where inter-cell interference dominates intra-cell interference, 
wherein the step of approximating one or more terms in a joint optimization 
expression of an SNR comprises a step of assuming that the ratio of intra-cell 
interference to inter-cell interference is equal to zero", as in claims 8 and 21 ; 
"wherein a covariance of an output of the Rake receiver of each subscriber unit 
comprises a contribution to the covariance by the other subscriber units of the 
plurality of subscriber units and assuming that the covariance is equal to the 
contribution to the covariance by the other subscriber units of the plurality of 
subscriber units", as in claims 10 and 23; "wherein the approximation of the 
contribution to the covariance by the other subscriber units comprises the 
equation as in claim 18"; "wherein the approximation of the contribution to the 
covariance by the other subscriber units comprises the equation as in claim 19"; 
"wherein the approximation of the contribution to the covariance by the other 
subscriber units comprises the equation as in claim 20". 

Conclusion 

7. THIS ACTION IS MADE FINAL Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
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mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Cicely Ware whose telephone number is 571-272-3047. 
The examiner can normally be reached on Monday - Friday, 8-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen Chin can be reached on 571-272-3056. The fax phone numbers 
for the organization where this application or proceeding is assigned are 703-872-9314 
for regular communications and 703-872-9314 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703-305- 
3900. 

Cicely Ware 
cqw 



February 15, 2006 




CHIEH M. FAN 
SUPERVISORY PATENT EXAMINER 



